In this paper, the burning behavior of fuels is formulated to predict the fire behavior in a compartment. This model is considered the following two points regarding mass loss rate: (i) the heat transfer from flame to fuel is decreased with lack of oxygen concentration; and (ii) the heat transfer from walls, ceilings and smoke layer to fuel with development of compartment fires. In addition a computer simulation model based on zone concept is developed that considers conditions in a compartment from the initial period to the decay period of compartment fires. Namely, this approach applies a two-layer zone model for the growth or pre-flashover stage and a one-layer zone model for the fully developed or post-flashover fire. The compartment fire experiment is performed to validate this model. In general, good agreement between experimental and theoretical results about the mass loss rate and the temperature in the compartment is obtained.
